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Figure 11 Project Methodology  

 
The project involved a number of consecutive stages (Figure 11) commencing 
with the selection of areas and photography of suitable sites through the 
preparation and carrying out of the Internet survey to the analysis of the results 
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and the development of the predictive model on which the rating guidelines 
would be based.  
 
 
4.2 PHOTOGRAPHY OF TREES 
 
The following regions were visited for the purposes of photographing isolated and 
scattered trees: 
 

• Central and northern Mount Lofty Ranges including Eden Valley 

• Barossa Valley 

• Clare Valley 

• Langhorne Creek 

• Bordertown – Padthaway - Naracoorte 

• Coonawarra – Penola 

• Robe – Robe – Cape Jaffa - Kingston 
 
Table 6 indicates the number of photographs taken in each region. 
 

Table 6 Distribution of Photographs by Region 

 
Region Scenes % 

Onkaparinga Valley 9 4.5 
Eden Valley 44 22.0 
Barossa Valley 18 9.0 
Clare Valley 35 17.5 
Mundalla - Bordertown - Frances 33 16.5 
Padthaway – Naracoorte – Hyman – Wrattonbully 32 16.0 
Coonawarra – Keppoch – Nangwarry 18 9.0 
Robe 4 2.0 
Langhorne Creek 7 3.5 
Total 200 100.0 

 
The reason why there were relatively few photographs taken in the Barossa Valley, 
the premier wine growing region, is because most of the remaining scattered and 
isolated trees are confined to roadsides and creeklines. The vineyards are largely 
barren of trees. Similar observations were made in all the wine areas, for example, the 
Padthaway wine area stretches for many kilometers and all trees within the area have 
been removed. A local recalled that in the 1960s the trees were bulldozed into large 
heaps and then burnt.  
 

 
 

A Barossa Valley vineyard scene devoid of trees 
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The northern areas were photographed in November – December 2003 and the 
southern areas in February 2004. While the pastures in the northern scenes tended to 
be green, those in the south were straw coloured. Fine sunny weather was required 
for photographs and this was achieved in all areas. Some high clouds occurred in a 
few of the southern scenes.  
 
In the northern scenes, considerable effort was made to measure the height of the 
principal tree(s) in the scene through measuring the angle of view off a 15 metre 
baseline and determining the height through a prior calculated algorithm. However 
despite efforts for care and accuracy, it was not possible to consistently calculate 
correct heights by this method and it was abandoned.  
 
Considerable care was taken in the selection and photography of scenes. The 
objective was to photograph trees, singly or in groups, which would be suitable for 
rating purposes. Photographs were, as far as possible, standardised so that their key 
characteristics were evident and distracting elements avoided. These included fences, 
houses, powerlines, roads and stock. Good lighting was required, not strong side 
lighting as in early morning or late afternoon which can dramatise the scene. Also 
avoided were backlit trees which resulted in their features in shadow, generally the 
light should be from the front. The trees should occupy the majority of the scene, so 
they had to be in reasonable proximity, not in the far distance where their 
characteristics would not be evident.  
 
Photographs were taken at 70 mm focal length. Normally the 50 mm length is 
regarded as equivalent of the human eye, however the literature is not consistent 
about this. Photographs of known locations using a range of focal lengths were taken 
and examined in the field to assess which best reproduced the appearance of the 
scene. A difficulty of wider angle focal lengths is that the background is rendered very 
small in the scene. Conversely a narrow focal length such as a telephoto will 
exaggerate the size of distant objects. After many trials, the 70 mm length was 
selected as best representing the appearance of objects in a scene.  
 
4.3 CLASSIFICATION OF TREES 
 
A rating scale was developed and refined during the process of photography. This 
covered what were considered to be the key variables in the appearance of trees and 
it was intended that these be the dependent variables. Analysis of the independent 
variable, i.e. the preference ratings of the scenes against these independent variables, 
would determine their contribution to their scenic quality.   
 
The dependent variables covered the characteristics of the tree(s) and the context in 
which they were situated: 
 
Tree characteristics  

• Tree height – from base to canopy top ranging from low to very high 

• Trunk height – height to the first major branches ranging from low to very high 



Amenity value of scattered & isolated trees 

© Dr Andrew Lothian, Scenic Solutions  

25 

• Trunk diameter – the main trunk ranging from narrow to very thick 

• Trunk verticality – the angle of the trunk to the horizontal ranging from vertical 
through to strong lean (50 – 60 degrees) 

• Canopy form – the proportions of height and width of the tree ranging from 
height being twice the width, through height equal to width to width greater than 
height 

• Canopy density – the openness of the canopy ranging from very open to very 
dense 

• Canopy health – ranging from dead, through degrees of dieback to excellent 
health 

• Species – mainly E. camaldulensis, but also including E. leucoxylon, E. 
fasciculosa 

• Special features – covering dead trees, symmetry, old staghorns 

• Tree spacing – ranging from isolated trees, through open scattered to close 
spacing with canopy overlap 

• Tree number - ranging from single through groups of trees to many trees 
 
Context 

• Terrain - ranging from flat through sloping and hilly to steep 

• Land use - ranging from natural, pastoral and covering cereals and vines 
 
The age of the tree was also included originally but was found to be impossible to 
assess and so was omitted. All these characteristics are ordinal numbers except 
species and special which are categorical or nominal numbers. 
 
The characteristics were graded over up to four grades (Table 7). 
 

Table 7 Classification of Variables 
 
Classification 1 2 3 4 

Tree characteristics  

Tree height Low Medium High Very high 

Trunk height Low Medium High Very high 

Trunk diameter Narrow Medium Thick Very thick 

Trunk verticality Vertical 80 - 90° Slight lean 70– 80° Moderate lean 60- 70° Strong lean 50 – 60° 

Canopy form H2 X W H 1 X W H = W H < W 

Canopy density Very open Open – much light Dense – some light Very dense – no light 

Canopy health Dead Dead limbs Dieback Good 

Species E. camaldulensis E. leucoxylon E. fasciculosa Other 

Tree spacing Isolated Open scattered Canopy overlap Much canopy overlap 

Tree number Single 2 – 5 trees 6 – 12 trees > 12 trees 
Context  

Terrain Flat Sloping Hilly Steep 

Land use Natural Pasture Cereals Vines 

 
Each of the scenes combines these factors in a variety of ways and no two 
photographs were identical.  
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In terms of analysis of factors which might influence the scenic ratings of scenes, 
possible key groupings included the following: 
 

• Size of trees – very large, large, medium, small 

• Canopy form – very tall & narrow (H2 x W) 

• Height of tree vs height of trunk – high tree/high trunk, high tree/low trunk 

• Health of tree – dead and dying vs healthy 

• Spacing of trees – isolated vs scattered vs groups 
 
Factors such as trunk diameter, verticality, canopy density, terrain and land use add 
further variations. Table 8 summarises the frequency of each characteristic in the 200 
scenes. 

Table 8 Frequency of scenes by variable 

 
Classification 1 2 3 4 Total 

TREE CHARACTERISTICS  

Tree height Low 
21 

Medium 
97 

High 
77 

Very high 
5 

 
200 

Trunk height Low 
80 

Medium 
89 

High 
31 

Very high 
0 

 
200 

Trunk diameter Narrow 
44 

Medium 
81 

Thick 
59 

Very thick 
16 

 
200 

Trunk verticality Vertical 
80 - 90° 

121 

Slight lean 
70– 80° 

67 

Moderate lean 
60- 70° 

12 

Strong lean 
50 – 60° 

0 

 
 

200 

Canopy form H2 X W 
25 

H > W 
64 

H = W 
83 

H < W 
28 

 
200 

Canopy density Very open 
 

20 

Open – 
much light 

91 

Dense – 
some light 

79 

Very dense – 
no light 

10 

 
 

200 

Canopy health Dead 
3 

Dead limbs 
8 

Dieback 
39 

Good 
150 

 
200 

Species E. 
camaldulensis 

176 

E. leucoxylon 
 

10 

E. 
fasciculosa 

4 

Other 
 

10 

 
 

200 

CONTEXT 

Tree spacing Isolated 
 

33 

Open 
scattered 

124 

Canopy 
overlap 

40 

Much canopy 
overlap 

3 

 
 

200 

Tree number Single 
23 

2 – 5 trees 
78 

6 – 12 trees 
58 

> 12 trees 
41 

 
200 

Terrain Flat 
142 

Sloping 
36 

Hilly 
22 

Steep 
0 

 
200 

Land use Natural 
5 

Pasture 
168 

Cereals 
19 

vines 
8 

 
200 

 
In the majority of scenes, the trees were:  
 

• Medium to high in height 

• Low to medium trunk height 

• Medium trunk diameter 

• Vertical trunk 

• Equal canopy height and width 

• Open canopy density 
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• Good canopy health 

• Eucalyptus camaldulensis 

• Open scattered spacing 

• In small clumps 

• On flat land 

• On pasture land 

 
The similarity in the characteristics of scenes across the nine regions was tested using 
correlation coefficients (Tables 9). As expected the correlations between regions are 
generally high (between 0.74 and 0.87), with Robe scoring the lowest of the regions 
as most of the trees involved were not E. camaldulensis but were various other 
species: E arenacea (Dune stringybark) and E. Baxteri (Brown stringybark).  
 

Table 9 Correlation coefficients in characteristics of scenes between regions 
 

 Onka Eden Barossa Clare Border Narac Coonaw Robe LangCk 

Onka  .92 .85 .79 .94 .87 .81 .62 .87 

Eden   .83 .84 .91 .90 .82 .80 .94 

Barossa    .93 .88 .68 .74 .72 .84 

Clare     .78 .62 .60 .74 .81 

Border      .91 .87 .71 .89 

Narac       .88 .71 .85 

Coonaw        .86 .82 

Robe         .74 

LangCk          

 
Note:  
Onka = Onkaparinga valley 
Eden = Eden Valley 
Barossa = Barossa Valley 
Clare = Clare Valley 
Border = Mundalla – Bordertown – Naracoorte - Frances 
Narac = Padthaway – Naracoorte – Hyman – Wrattonbully 
Coonaw = Coonawarra – Keppoch – Nangwarry 

 
4.4 SELECTION OF SCENES 
 
Experience from previous surveys (Lothian, 2000, 2003) indicated that respondents 
can view 160 scenes without fatigue adversely affecting results, however the upper 
limit is probably around 200 scenes. The set of scenes needs to be preceded by a 
small group of scenes, say 10, of trees and of the general South Australian 
landscapes to indicate to respondents the nature of the scenes that they will be 
assessing and to start to unconscious process of cueing their minds to the use of the 
rating scale (1 to 10).  
 
As the scenes to be assessed comprised trees of varying characteristics there were 
two concerns: 
 
1. Viewed in isolation from the South Australian landscape, the ratings of the trees 

may range over the entire 1 – 10 scale but such results would not be comparable 
with ratings of the South Australian landscape and their validity could not therefore 
be assessed.  
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2. Because the differences in the characteristics of the trees are small, it may result in 
very similar ratings of the scenes; 

 
To overcome the first issue the rating instrument was designed to ensure that there 
were sufficient scenes of the South Australian landscape to provide an adequate 
benchmark for rating the scenes of trees. It was considered that a proportion of one 
third of scenes for this purpose should be adequate. This would result, on average, in 
one in three scenes being of the South Australian landscape and two being the 
scenes of trees. As the scenes were arranged in random order, care was taken to 
ensure that the general landscape scenes were spread throughout the set of scenes 
to be rated. 
 
The second issue is more difficult to overcome, however if a sufficient sample of 
respondents was acquired (minimum 300), then the mean for each scene will reflect 
the range of ratings. Differences of 0.1 or 0.2 may be significant because of the small 
range of ratings of the trees.  
 
It was proposed that respondents be asked to rate the scenes on the basis of the 
perceived scenic quality of the scene. Previous experience in rating landscapes and of 
wind farms had found that this is a robust parameter, easy for respondents to 
understand and requiring no training. Indeed respondents were instructed to trust their 
instincts and to avoid analysis of scenes. Respondents were quickly able to 
discriminate the scenic rating of scenes.  
 
A total set of 150 scenes for rating purposes is proposed comprising 50 scenes of 
South Australia and 100 scenes of trees. As 200 scenes of trees were photographed, 
this required care in selecting the 100 scenes.  
 
Deleted were the following scenes: 
 

• Trees at a considerable distance made it difficult to view their characteristics; 

• Scenes with distinctive features unrelated to the trees – e.g. distinctive clouds, 
houses and structures, purple Salvation Jane (colour can affect ratings), yellow 
plantains (weeds), stock; 

• The full height and width of the principal tree were cut off by the edge of the scene; 

• Photographs were in vertical format instead of horizontal – vertical format tend to 
emphasise the height of the tree and may bias ratings; 

• Dense groups of trees which did not meet the criteria of isolated and scattered 
trees. 

 
Mixtures of characteristics such as a dead tree among live trees or a tree with dieback 
among healthy trees needed to be included to adequately cover these characteristic 
which generally occur with other trees. Trees amidst vines or with vines as part of the 
scene needed also to be included as these represent the context of the trees.  
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Application of the above sieves removed 88 scenes, leaving 112 which were 
considered an appropriate number. The frequency of scenes per region is 
summarised by Table10. 
 

Table 10 Distribution of Survey Photographs by Region 

 
Region Scenes % 

Onkaparinga Valley 2 1.8 
Eden Valley 26 23.2 
Barossa Valley 8 7.1 
Clare Valley 13 11.6 
Mundalla - Bordertown - Frances 25 22.3 
Padthaway – Naracoorte – Hyman – Wrattonbully 20 17.9 
Coonawarra – Keppoch – Nangwarry 10 8.9 
Robe 3 2.7 
Langhorne Creek 5 4.5 
Total 112 100.0 

 
The sieving of photographs has increased the proportion of scenes from the South 
East (51.8%) and reduced the number from the Eden/Barossa/Clare Valleys (43.7%). 
Formerly 53% of the scenes were from the northern areas and 43.5% from the South 
East so the proportions have approximately reversed.  
 

Table 11 Frequency of Scenes per Variable 

 
Classification 1 2 3 4 Total 

TREE CHARACTERISTICS  

Tree height Low 
7 

Medium 
51 

High 
51 

Very high 
3 

 
112 

Trunk height Low 
46 

Medium 
40 

High 
26 

Very high 
 

 
112 

Trunk diameter Narrow 
19 

Medium 
41 

Thick 
40 

Very thick 
12 

 
112 

Trunk verticality Vertical  
80 - 90° 

67 

Slight lean  
70– 80° 

38 

Moderate lean 
60- 70° 

7 

Strong lean  
50 – 60° 

0 

 
 

112 

Canopy form H2 X W 
13 

H > W 
34 

H = W 
50 

H < W 
15 

 
112 

Canopy density Very open 
 

18 

Open –  
much light 

60 

Dense – 
 some light 

30 

Very dense – 
 no light 

4 

 
 

112 

Canopy health Dead 
3 

Dead limbs 
11 

Dieback 
22 

Good 
76 

 
112 

Species E. 
camaldulensis 

98 

E. 
leucoxylon 

5 

E.  
 fasciculosa 

5 

 Other 
 
4 

 
 

112 

CONTEXT 

Tree spacing Isolated 
 

28 

Open 
scattered 

70 

Canopy  
overlap 

14 

Much canopy 
overlap 

0 

 
 

112 

Tree number Single 
22 

2 – 5 trees 
46 

6 – 12 trees 
29 

> 12 trees 
15 

 
112 
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Terrain Flat 
89 

Sloping 
17 

Hilly 
6 

Steep 
0 

 
112 

Land use Natural 
4 

Pasture 
98 

Cereals 
9 

vines 
1 

 
112 

Table 11 summarises the frequency of each characteristics in the 112 scenes selected 
for the survey.  
 
The photographs selected for the survey correlated generally highly, the scenes near 
Robe again scoring slightly lower than other regions (Table12) 
 

Table 12 Correlation coefficients between regions 

 
 Onka Eden Barossa Clare Border Narac Coonaw Robe LangCk 

Onka  .58 .87 .70 .82 .61 .61 .45 .64 

Eden   .74 .86 .74 .74 .66 .83 .96 

Barossa    .85 .83 .58 .71 .65 .80 

Clare     .79 .72 .74 .81 .90 

Border      .89 .86 .66 .88 

Narac       .90 .66 .81 

Coonaw        .86 .93 
Robe         .83 

LangCk          
 

 
The 112 scenes selected of trees together with 50 scenes of the South Australian 
landscape total 162 scenes, a number which was considered an acceptable total. 
 
A random number generating function (www.random.org) was used to define the 
sequence of scenes. Care was taken to avoid long sequences of either South 
Australian landscapes or tree scenes but rather intersperse the South Australia 
scenes throughout the set of tree scenes. The random function selected achieved this.  
 
 
4.5  PREPARATION OF INTERNET SURVEY  
 
Previous experience had shown the efficiency of using the internet to conduct surveys 
(280 responses in 7 days). To achieve rapid and cost effective results the internet was 
relied upon solely for this survey instead of using Powerpoint™ sessions or 
distributing CDs of the scenes as in previous surveys. In 2002, 46% of Australian 
households had access to the internet (up from 16% in 1998) & 58% of adults had 
access to internet (ABS, 2004). By 2004 these percentages are likely to substantially 
higher. This suggests that reliance on the internet should not strongly bias 
participation.  
 
The survey instrument using the internet was prepared by a consultant, David 
Whiterod, who had undertaken similar work previously for Dr Lothian (Lothian, 2003). 
Some difficulties had been experienced in the previous project which trialed the use of 
the internet. These included: 
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• The long length of time taken to load each scene through dial-up Internet connections 
 

• The bottlenecks caused by emailing a large number of invitations in a short period which 
overwhelmed the recording instrument 

 

• The loss of ratings of several scenes where breaks were included for participants 
 

• The difficulty in stopping a rating session due to interruptions 

 
These problems were overcome in the design of the rating instrument for this project. 
 
The rating instrument comprised a sequence of steps with ratings tallied automatically 
as they were made. Invitations to participate in the project were emailed to 117 
individuals over 14 days. In addition, the environmental newspaper, Ecovoice, carried 
an invitation in its April edition (#9) to its readers to participate in the survey.  
 

 
 

May 2004 Ecovoice item on the survey (Page 6) 
 

 
The invitations included the web site on which the rating instrument was hosted. The 
invitation to participate is shown below.  
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Amenity value of trees 
 
The attached survey aims to find out how people rate the amenity value of trees in the South 
Australian landscape. It focuses particularly on isolated and scattered trees. The results of the 
survey are intended to assist the Native Vegetation Council in its assessments of clearance 
applications. 
 
The survey is accessible on the following website and I would be grateful if you would do the 
survey. The responses are automatically tallied. The survey is anonymous. 
 
Website: http://143.216.252.13/treeSurvey/  
 
The way the survey has been designed, it can take as little as 8 minutes to complete. It is best 
done using broadband internet connection.  
 
Would you also please circulate this invitation to participate in the survey around your workplace 
and your colleagues? 
 
 
Dr Andrew Lothian 
Environmental Policy Solutions  
PO Box 385 Mitcham 5062 
Mob 0439 872 226 
Email: alothian@senet.com.au  
 

 
The rating instrument comprised the following sequence of pages. 
 
Opening page (upper part) – Introduction 
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Opening page (lower part) – Introduction 

 
 
Page 2 – Participant characteristics 

 
 
Page 3 Further explanation and instructions 
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Example landscape page 

 
 
Commencement of survey scenes 

 
 
Example of scene for rating. Words in blocks disappear once opened. 
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Completion of survey 

 
 
End of survey 

 
 
The respondent characteristics used the categories of the Australian Bureau of 
Statistics and were included to compare the respondents with the community.  
 
The ten Example Landscapes scenes showed scenes of South Australia interspersed 
with examples of the scenes from the survey. These were not rated at this stage. The 
purpose of these was to familiarise the participants for the scenes which followed and 
to commence the process whereby the mind unconsciously cues the ratings.  
 
The 112 scenes were then shown, each for as long as the respondent required. 
Following selection of the rating on the 1 to 10 scale at the top of the screen, the next 
scene automatically appeared. The scenes were not shown for a set time, say 8 
seconds as in previous studies but could be viewed for shorter or longer periods. This 
allowed respondents to move through them at their own pace and not be anxious 
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about completing their rating before it moved to the next scene, or alternatively, being 
frustrated for waiting the scene to change after they had completed their rating. The 
design of the rating instrument ensured that scenes loaded rapidly, even on dial up 
connections. Respondents could leave the session if interrupted and return to 
continue it. However there was a cut off time of 20 minutes at which point the survey 
terminated. This provision was later removed.  
 
On completion of the survey the participant was thanked and provided with an 
opportunity of commenting on the survey. They could then either exit or go back to the 
first page.  
 
 
 
 


